The distribution offibrosis was studied quantitatively in the entire left ventricular wall of a transverse slice of the heart from 10 necropsy cases of hypertrophic cardiomyopathy, 10 cases of hypertensive heart disease, and 20 normal adults. The percentage area (mean (SD)) of fibrosis in the left ventricular wall in hypertrophic cardiomyopathy (10-5 (4-3)%) was significantly greater than that in hypertensive heart disease (2-6 (1-5)%) or in normal hearts (1L1 (0-5)%). In hypertrophic cardiomyopathy the percentage area of fibrosis was greater (13 1 (4-8)%) in the ventricular septum than in the left ventricular free wall (7 7 (4-2)%) whereas in hypertensive heart disease and normal hearts values in these two areas were similar. The percentage area of fibrosis in the left ventricular free wall (where myocardial fibre disarray was not extensive even in hypertrophic cardiomyopathy) was greater in hypertrophic cardiomyopathy than in hypertensive heart disease. The percentage area of fibrosis correlated with heart weight in hypertensive heart disease, but not in hypertrophic cardiomyopathy. These results suggest that widespread fibrosis in hypertrophic cardiomyopathy cannot be explained by cardiac hypertrophy alone, and that disarray and other factors are also important in pathogenesis. The increase in the percentage area of fibrosis from the outer to the inner third of the left ventricular free wall in hypertrophic cardiomyopathy and in hypertension probably reflected transmural gradients of wall stress and myocardial fibre diameter.
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Although fibrosis is not specific to hypertrophic cardiomyopathy, its quantification and analysis of its regional distribution provide information that is useful in investigating the pathophysiology of the disorder.
Although myocardial fibrosis is an important finding in hypertrophic cardiomyopathy,' 2 most studies have concentrated on myocardial fibre disarray3`5 and myocytic hypertrophy.67 There are few reports on fibrosis in hypertrophic cardiomyopathy and they have a number of drawbacks. Fibrosis was assessed semi-quantitatively by a grading method89 and evaluation of fibrosis was limited to a small area of the left ventricle." l Hence the present study was Tanaka, Fujiwara, Onodera, Wu, Hamashima, Kawai Hypertensive heart disease was diagnosed on the basis of left ventricular concentric hypertrophy due to long term overt hypertension (> 160/95mmHg) in a heart weighing > 350g. Hearts with hypertensive disease and severe coronary arterial stenosis (> 75% luminal narrowing) were excluded from this study. Definite congestive heart failure was not evident in any case of hypertrophic cardiomyopathy or hypertensive heart disease. All cases of hypertensive heart disease died of extracardiac causes (Table) .
A heart was regarded as normal if there was no clinical or pathological evidence of heart disease; if the coronary arteries did not show >,50% luminal narrowing; and if it weighed < 350 g.
QUANTIFICATION OF MYOCARDIAL FIBROSIS
The hearts were fixed in 10% formalin and cut transversely from the base to the apex serially at 1 cm intervals. In the hearts with hypertrophic cardiomyopathy, the slice showing maximal septal hypertrophy was used. In the normal and hypertensive hearts we studied a slice from the middle third of the heart. Each slice was divided into [6] [7] [8] blocks, which were sectioned at a thickness of 4 were carefully traced with a fine black pen ( Fig. 1 hypertrophic cardiomyopathy was significantly greater than that in hypertensive heart disease or in normal hearts (p<0.001). The percentage area of fibrosis was significantly greater in hypertensive heart disease than in normal hearts (p < 0 05).
REGIONAL DISTRIBUTION OF FIBROSIS

Hypertrophic cardiomyopathy
The percentage area of fibrosis was 13-1 (4-8)% in the ventricular septum and 7-7 (4 2)% in the left ventricular free wall (Fig. 3) (Fig. 4) . In the left ventricular free wall,: the percentage area of fibrosis increased sigi from the outer to the inner third of the (4 0)%, 7.9 (4 7)%, and 10.1 (5 3)% res; inner vs outer third, p < 0-01; middle vs ou' p<0-05). The percentage areas of fibros anterior, lateral, and posterior region of the tricular free wall (7 9 (3 7), 7.4 (6 2), and 8 respectively) (Fig. 5) were not significantly from one another. In each heart the distril fibrosis in these three regions of the left ve free wall varied, however.
Hypertensive heart disease The percentage area of fibrosis was 2-4 (1 9 ventricular septum and 2-6 (1-5)% in the tricular free wall (Fig. 3) (NS). The percent of fibrosis were 2-3 (2 0), [2] [3] [4] [5] [6] [7] [8] (2 7), and 2-0 ( the right, middle, and the left thirds of the ventricular septum respectively; and 41 (2.6), 2-9 (1-7), and 141 (0 7)% in the inner, middle, and outer thirds of the left ventricular free wall respectively (Fig. 4) . The differences in the percentage areas of fibrosis in the three regions of the ventricular septum were not significant, but the percentage area of fibrosis increased from the outer to the inner third of the left ventricular free wall (inner vs outer third and middle vs outer third, p<0.01). The percentage areas of fibrosis were 2-3 (141), 2 5 (1-6), and 2-7 (1-7)% in the anterior, lateral, and posterior region of the left ventricular free wall respectively (Fig. 5 ). There were no significant differences in percentage areas of fibrosis among these regions.
Normal heart i
The percentage area of fibrosis was 1 1 (0 5)% in the ventricular septum and 1-1 (0 5)% in the left ventricular free wall (Fig. 3) . The percentage area of fibrosis was 1 2 (0 6), 1-2 (0 8), and 0-8 (0 6)% in the right, middle, and the left thirds of the ventricular septum respectively, and 1 1 (0 4), 1-2 (0-5), and 0-9 (05)% in the inner, middle, and outer thirds of the left ventricular free wall respectively (Fig. 4) . The free wall with hypertrophic cardiomyopathy and :he extent of fibrosis and septal hypertensive heart disease probably depends on the al:free wall ratio in any heart. transmural gradient of tissue pressure, wall stress, ardiomyopathy and in normal and myocardial fibre diameter.
)rrelation between the extent of The extent of myocardial fibre disarray did not ight. In hypertensive heart dis-correlate with heart weight, septal thickness, or ,tent of fibrosis correlated with the septal:free wall ratio3~We found that the i, p <0 05) (Fig. 6 ). percentage area of fibrosis did not correlate with irdiomyopathy sudden cardiac these variables in hypertrophic cardiomyopathy.
in the cases of widespread But in hypertensive heart disease there was a it seen in cases of slight fibrosis correlation between the percentage area of fibrosis and heart weight, suggesting that myocardial hypertrophy caused by the increased wall stress due to systemic hypertension is most important in the pathogenesis of fibrosis in hypertensive heart i hearts with hypertrophic car-disease. We believe that the wall stress was lower in ent of fibrosis was significantly hearts with hypertrophic cardiomyopathy than in tensive heart disease or in nor-hypertensive heart disease because no case of d that the percentage area of hypertrophic cardiomyopathy had hypertension. the ventricular septum than in Therefore, increased wall stress cannot explain ee wall. the significant increase in the percentage area of all left ventricular systolic per-fibrosis in hearts with hypertrophic cardiomyopathy ly in the normal range in hearts compared with hypertensive hearts. cardiomyopathy, unit muscle Myocardial fibre disarray is typically but not y low. 13 Moreover, the ventric-exclusively found in hypertrophic cardiomyooorted to be hypokinetic or pathy. 3 Quantitative analysis of myocardial fibrosis 581 in hypertensive heart disease or normal hearts. The percentage area of fibrosis was greater in the ventricular septum than in the left ventricular free wall in hearts with hypertrophic cardiomyopathy, but this was also true of the hypertensive and normal hearts. We have found that the percentage area of fibrosis in the tissue with disarray was greater than that in the tissue without disarray.25 This suggests that myocardial fibre disarray promotes fibrosis in hearts with hypertrophic cardiomyopathy. But we also found that even in the tissue without disarray the percentage area of fibrosis in hypertrophic cardiomyopathy was much greater than that of normal hearts or hypertensive hearts.25 Therefore, in addition to myocardial hypertrophy and fibre disarray, other unknown factors must be important in the pathogenesis of the widespread fibrosis in hearts with hypertrophic cardiomyopathy.
